Outwitting the blood-brain barrier for therapeutic purposes: osmotic opening and other means.
This article reviews historical aspects of the blood-brain barrier (BBB) and recent advances in mechanisms to deliver therapeutic agents across the BBB for the treatment of intracerebral tumors and other neurological diseases. The development of the osmotic BBB disruption procedure as a clinically useful technique is described. Osmotic BBB disruption is contrasted with alternative methods for opening or bypassing the BBB, including pharmacological modification of the BBB with bradykinin and direct intracerebral infusion. Laboratory studies have played a fundamental role in advancing our understanding of the BBB and delivery of agents to brain. Preclinical animal studies will continue to serve an integral function in our efforts to improve the diagnosis and treatment of a number of neurological disorders. Techniques involving the modification of the BBB and/or blood-tumor barrier to increase delivery of therapeutic agents have been advanced to clinical trials in patients with brain tumors with very favorable results. Improving delivery of agents to the brain will play a major role in the therapeutic outcome of brain neoplasms. As techniques for gene therapy are advanced, manipulation of the BBB also may be important in the treatment of central nervous system genetic disorders.